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Barriers 

• Barriers are synchronization primitives that ensure that 
  some processes do not outrun others – if a process 
  reaches a barrier, it has to wait until every process 
  reaches the barrier 
 
• When a process reaches a barrier, it acquires a lock and 
  increments a counter that tracks the number of processes 
  that have reached the barrier – it then spins on a value that 
  gets set by the last arriving process 
 
• Must also make sure that every process leaves the 
  spinning state before one of the processes reaches the 
  next barrier 
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Barrier Implementation 

LOCK(bar.lock); 
if (bar.counter == 0) 
  bar.flag = 0; 
mycount = bar.counter++; 
UNLOCK(bar.lock); 
if (mycount == p) { 
  bar.counter = 0; 
  bar.flag = 1; 
} 
else 
  while (bar.flag == 0)  { }; 
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Sense-Reversing Barrier Implementation 

local_sense = !(local_sense); 
LOCK(bar.lock); 
mycount = bar.counter++; 
UNLOCK(bar.lock); 
if (mycount == p) { 
  bar.counter = 0; 
  bar.flag = local_sense; 
} 
else { 
  while (bar.flag != local_sense)  { }; 
} 



▪ Deposit

▪

void deposit(Acct account, int amount)
{

int tmp = bank.get(account);
tmp += amount;
bank.put(account, tmp);

}

lock(account.lock);

unlock(account.lock);



void deposit(Acct account, int amount)
{

lock(account.lock);
int tmp = bank.get(account);
tmp += amount;
bank.put(account, tmp);
unlock(account.lock);

}

void deposit(Acct account, int amount) 
{

atomic {
int tmp = bank.get(account);
tmp += amount;
bank.put(account, tmp);

}
}
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Example 

Producer-consumer relationships – producers place tasks at the tail of 
 a work-queue and consumers pull tasks out of the head 
 
Enqueue                                       Dequeue 
  transaction begin                            transaction begin 
     if (tail == NULL)                              if (head->next == NULL) 
       update head and tail                       update head and tail 
     else                                                 else 
       update tail                                       update head 
  transaction end                               transaction end 
 
With locks, neither thread can proceed in parallel since head/tail may be 
 updated – with transactions, enqueue and dequeue can proceed in 
 parallel – transactions will be aborted only if the queue is nearly empty 
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▪
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